RecA protein and SOS. Correlation of mutagenesis phenotype with binding of mutant RecA proteins to duplex DNA and LexA cleavage.
The RecA protein of Escherichia coli is required for SOS-induced mutagenesis in addition to its recombinational and regulatory roles. We have suggested that RecA might participate directly in targeted mutagenesis by binding preferentially to the site of the DNA damage (e.g. pyrimidine dimer) because of its partially unwound nature; DNA polymerase III will then encounter RecA-coated DNA at the lesion and might replicate across the damaged site more often but with reduced fidelity. In support of this proposal, we have found that the phenotype of wild-type and mutant RecA for mutagenesis correlates with capacity to bind to double-stranded DNA. Wild-type RecA binds more efficiently to ultraviolet (u.v.)-irradiated, duplex DNA than to non-irradiated DNA. The RecA441 (Tif) protein that is constitutive for mutagenesis binds extremely well to double-stranded DNA with no lesions, whereas the RecA430 protein that is defective in mutagenesis binds poorly even to u.v.-irradiated DNA. The RecA phenotype also correlates with capacity to use duplex DNA as a cofactor for cleavage of the LexA repressor protein for SOS-controlled operons. Wild-type RecA provides efficient cleavage of LexA only with u.v.-irradiated duplex DNA; RecA441 cleaves well with non-irradiated DNA; RecA430 gives very poor cleavage even with u.v.-irradiated DNA. We conclude that the interaction of RecA with damaged double-stranded DNA is likely to be a critical component of SOS mutagenesis and to define a pathway for the LexA cleavage reaction as well.